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SUSQUEHANNA  RIVER  BASIN 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectadsle  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  daun 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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PHASE  1  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


DuBois  Creek  Dam,  Susquehanna  County,  Pennsylvania 
NDI  No.  PA  00064,  PennDER  No.  56-8 
DuBois  Creek 

Inspected  28  October  1980 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

DuBois  Creek  Dam  is  a  "Significant"  hazard  -  "Small"  size 
dam  owned  and  operated  by  the  Keystone  Water  Company, 
Hallstead  District.  The  dam  was  found  to  be  in  poor  overall 
condition  at  the  time  of  inspection. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports,  revealed  that 
the  spillway  will  not  pass  the  spillway  design  flood  (SDF) 
without  overtopping  the  dam.  An  SDF  in  the  range  of  the 
100-year  flood  to  the  1/2  Probable  Maximum  Flood  (1/2  PMF) 
is  required  for  DuBois  Creek  Dam.  The  100-year  flood  was 
chosen  because  the  dam  is  on  the  low  end  of  the  "Small"  size 
category  based  on  storage  capacity.  During  the  100-year 
flood,  the  dam  is  overtopped  by  a  maximum  depth  of  0.86  feet 
for  a  total  duration  of  4.50  hours.  The  spillway  is  there¬ 
fore  considered  "Inadequate."  It  is  recommended  that  the 
owner  immediately  initiate  an  engineering  study  to  further 
evaluate  the  spillway  capacity  and  develop  recommendations 
for  remedial  measures  to  reduce  the  overtopping  potential  of 
the  dam. 

The  inspection  revealed  certain  items  of  remedial  work  which 
should  be  immediately  performed  by  the  owner.  Items  1  and  2 
below  should  be  completed  under  the  direction  of  a  qualified 
professional  engineer  experienced  in  the  design  and  construc¬ 
tion  of  earth  dams  and  appurtenant  structures.  These  include 

1)  Initiate  an  engineering  study  to  further  evaluate 
the  spillway  capacity  in  order  to  develop  and 
implement  recommendations  for  remedial  measures  to 
reduce  the  overtopping  potential  of  the  dam. 

2)  Provide  upstream  closure  for  the  intake. 

3)  Repair  the  spalled  and  deteriorated  portions  of 
the  concrete  core  wall. 


Dubois  creek  dam 


4)  Repair  the  spillway  structure  to  prevent  seepage 
and  undermining. 

5)  Fill  the  erosion  gullies  on  the  dam  and  reseed  the 
areas. 

6)  Remove  the  debris  and  sediment  at  the  left  side  of 
the  spillway  approach  channel. 

In  addition,  the  following  operational  measures  are  recom¬ 
mended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and  warning 
system. 

2)  During  periods  of  unusually  heavy  rainfall,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  activate 
the  emergency  operation  and  warning  system. 

It  is  further  recommended  that  formal  inspection,  maintenance, 
and  operational  procedures  and  records  be  developed  and 
implemented.  An  emergency  drawdown  plan  should  be  developed 
in  case  emergency  drawdown  of  the  reservoir  should  become 
necessary.  These  should  be  included  in  a  formal  maintenance 
and  operations  manual  for  the  dam. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
DuBOIS  CREEK  DAM 

NDI  No.  PA  00064,  PennDER  No.  58-8 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspec¬ 
tion  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances  -  DuBois 

Creek  Dam  is  a  diaphragm  earthfill  embankment  321 
feet  long  and  22  feet  high.  The  embankment  has  a 
side  slope  of  3H;1V  (Horizontal  to  Vertical) 
downstream  and  3H:1V  upstream.  The  upstream  face 
of  the  embankment  is  protected  with  riprap.  The 
top  of  the  core  wall  is  3  feet  wide  and  increases 
in  width  to  the  base  which  is  socketed  5  feet  into 
the  foundation.  The  base  width  is  shown  on  Plate  5 
(Appendix  E)  to  be  6  feet.  The  top  of  the  core 
wall  extends  3  feet  and  5  feet  above  the  upstream 
and  downstream  crests  of  the  embankment,  respec¬ 
tively.  The  crest  of  the  dam  is  8  feet  wide. 

The  spillway  is  located  at  the  left  eJsutment  and 
consists  of  a  broad  crested  concrete  weir.  The 
weir  is  113.5  feet  long  perpendicular  to  the 
direction  of  flow.  The  spillway  training  walls 
extend  approximately  3.5  feet  above  the  crest  of 
the  spillway  and  are  constructed  of  both  concrete 
and  stone.  The  floor  of  the  spillway  channel 
consists  of  large  stones  grouted  in  place  and 
extends  64  feet  downstream  of  the  crest  of  the 
weir. 

The  outlet  works  for  the  dam  consist  of  a  submerged 
intake,  a  12  inch  cast-iron  pipe  through  the 
embankment  to  the  chlorinator  building  at  the 
downstream  toe  of  the  embankment,  a  10  inch  service 
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line,  and  a  20  inch  blow-off  pipe.  Both  the  10 
and  20  inch  lines  are  operated  by  gate  valves 
housed  in  the  chlorinator  building. 

b.  Location  -"’DuBois  Creek  Dam  is  located  on  DuBcis 
Creek,  approximately  2.1  miles  southwest  of 
Hartford,  Pennsylvania.  The  structure  is  located 
in  Liberty  Township,  Susquehanna  County,  Peruisyl- 
vania  and  the  coordinates  of  the  dam  are  N  41°  56.4' 
and  W  75°  46.2' .  The  dam  can  be  located  on  Franklin 
Forks,  Pennsylvania  USGS  7.5  minute  topographic 
quadrangle . 

c.  Size  Classification  -  The  height  of  the  dam  is  22 
feet.  Storage  at  the  top  of  the  dam  (Elevation 
1085.4  feet  Mean  Sea  Level  [ft.  M.S.L.])  is  78.0 
acre-feet.  The  dam  is  therefore  in  the  "Small" 
size  category. 

d.  Hazard  Classification  -  Loss  of  life  is  not  likely 
in  the  event  of  failure  of  DuBois  Creek  Dam. 

However,  damage  will  likely  occur  to  one  home 
located  1,000  feet  downstream  and  two  additional 
homes  located  3,000  feet  downstream  of  the  dam. 
Therefore,  DuBois  Creek  Dam  is  classified  in  the 
"Significant"  hazard  category. 

e.  Ownership  -  The  dam  is  owned  and  operated  by  the 
Keystone  Water  Company,  Hall stead  District,  216 
Willow  Avenue,  Susquehanna,  Pennsylvania  18847. 

Mr.  Wallace  E.  Rhodes  is  the  District  Manager. 

f.  Purpose  of  Dam  -  The  impoundment  created  by  the 
dam  serves  as  a  water  supply  source  for  the 
Keystone  Water  Company. 

g.  Design  and  Construction  History  -  DuBois  Creek  Dam 
was  designed  by  Dunning  Engineering  Company  of 
Scranton,  Pennsylvania  in  1905.  The  contractor 
and  date  cf.  construction  are  not  known. 

h.  Normal  Operational  Procedures  -  The  reservoir  is 
typically  maintained  at  the  spillway  crest  during 
the  fall,  winter  and  spring,  and  is  drawn  down 
several  feet  during  the  summer.  The  dam  is  visited 
every  day  during  fall,  winter  and  spring,  and  is 
visited  in  the  summer  twice  a  week. 


1.3  PERTINENT  DATA 


b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Known  Flood  -  540 

(Tropical  Storm  Agnes,  1972) 
Spillway  Capacity  at  Maximum  Pool 
(El.  1085.4  ft.  M.S.L. )  - 

c .  Elevation  (feet  above  M.S.L.)*  - 

Design  Top  of  Dam  - 
Minimum  Top  of  Dam  - 
Maximum  Design  Pool  - 
Spillway  Crest  - 
Streambed  at  Toe  of  Dam  - 
Maximum  Tailwater  of  Record  - 

d.  Reservoir  (feet)  - 

Length  of  Maximum  Pool 

(El.  1085.4  ft.  M.S.L. )  - 
Length  of  Normal  Pool 

(El.  1082.0  ft.  M.S.L. )  - 

e .  Storage  (acre-feet) 

Top  of  Dam  (El.  1085.4  ft.  M.S.L.)  - 
Normal  Pool  (El.  1082.0  ft.  M.S.L.)  - 

f .  Reservoir  Surface  (acres)  - 

Top  of  Dam  (El.  1085.4  ft.  M.S.L.)  - 
Normal  Pool  (El.  1082.0  ft.  M.S.L.)  - 

g.  Dam  - 

Type  -  Diaphragm  earthfill  with  concrete  core  wall 


Total  Length  (feet)  -  321 

Height  (feet)  -  Design  -  Unknown 

Field  -  22 

Top  Width  (feet)  -  8.0 

Side  Slopes  -  Upstream  -  3H:1V 

Downstream  -  3H:1V 


*A11  elevations  referenced  to  the  spillway  crest,  El.  1082.0 
ft.  M.S.L.,  as  estimated  from  Franklin  Forks,  Pennsylvania 
uses  7.5  minute  topographic  quadrangle  map. 
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Zoning  -  None 

Impervious  Core  -  Concrete 

Core  Wall 

Cut-off  -  According  to  the  original  report  on  the 

dam  (dated  11  May  1917),  the  concrete  core 
wall  was  extended  5  feet  lower  than  the 
original  streambed. 

Drains  -  None 

h.  Diversion  and  Regulating  Tunnel  -  None 

i .  Spillway  - 

Type  -  Broad  crested  weir 
Location  -  Left  abutment 
Length  of  Crest  Perpendicular  to 


Flow  (feet)  -  113.5 

Width  of  Crest  Parallel  to  Flow 

(feet)  -  3 

Crest  Elevation  (ft.  M.S.L.)  -  1082.0 

Gates  -  None 


Downstream  Channel  -  Rectangular  channel  with  stone 

and  concrete  walls.  The 
channel  bottom  consists  of 
large  stones  concreted  in  place. 

j .  Outlet  Works  -  The  outlet  works  consist  of  a  sub¬ 
merged  intake  with  a  12  inch  cast-iron  pipe  (C.I.P.) 
through  the  embankment  to  the  chlorinator  building 
at  the  downstream  toe  of  the  eit±)ankment .  There  is 
a  20  inch  ductile  iron  pipe  blow-off  line  and  a  10 
inch  C.I.P.  service  line  which  lead  out  of  the 
chlorinator  building.  The  gate  valves  for  both 
these  lines  are  located  in  the  chlorination 
building. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  DESIG^^ 

The  information  reviewed  consisted  cf  the  Pennsylvania 

Department  of  Environmental  Resources'  (PennDER,  File 

No.  58-8.  This  file  contained  the  following  information 

1)  Drawing  of  the  dam  by  Dunning  Engineering  Company, 
dated  1905  (Plate  5). 

2)  The  earliest  inspection  report  by  the  Office  of 
the  Water  Supply  Commission  of  Pennsylvania,  dated 
13  July  1916. 

3)  A  directive  from  the  Water  Supply  Commission 
directing  the  Hallstead  <&  Great  Bend  Water  Company 
to  improve  the  spillway  to  handle  a  higher  dis¬ 
charge  rate . 

4)  Plans  showing  the  spillway  to  be  widened  from  50 
feet  to  115  feet,  dated  1919  (Plate  3).  During 
the  field  inspection  conducted  on  28  October  1980, 
the  spillway  was  measured  to  be  113.5  feet  wide. 

5)  Post  Construction  inspection  reports  and  photos. 

The  latest  inspection,  dated  8  August  1965, 
reported  no  serious  problems.  Several  earlier 
inspection  reports  indicated  problems  with  the 
spillway  channel  collapsing,  deterioration  of  the 
exposed  sections  of  the  concrete  core  wall,  and 
some  seepage  along  the  chlorination  building. 

2.2  CONSTRUCTION 

There  is  no  information  available  regarding  construc¬ 
tion  of  the  dam  from  either  the  owner  or  PennDER  File 

58-8. 

2.3  OPERATION 


The  Keystone  Water  Company  is  responsible  for  all 
operations  and  maintenance  on  the  dam. 
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2.4  EVALUATION 


a.  Availability  -  The  information  used  is  readily 
available  from  PennDER  File  58-8. 

b.  Adequacy  -  The  information  available  is  adequate 
for  a  Phase  I  Inspection  of  this  dam. 

c.  Validity  -  There  is  no  reason  at  the  present  time 
to  doubt  the  validity  of  the  available  engineering 
data . 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -~The  inspection  was  performed  on 

28  October  1980.  A  light  rain  was  falling  at  the 
time  of  inspection.  The  dam  and  appurtenant 
structures  were  found  to  be  in  poor  overall  condition 
at  the  time  of  inspection.  Noteworthy  deficiencies 
observed  during  the  visual  inspection  are  described 
in  the  following  paragraphs.  The  complete  visual 
inspection  check  list,  field  sketch,  top  of  dam 
profile  and  typical  cross-section  are  presented  in 
Appendix  A. 

b.  Dam  -  Seepage  was  observed  at  three  locations 
passing  through  deteriorated  portions  of  the 
concrete  core  wall.  The  most  severe  of  these 
locations  was  near  Station  2+85  (see  Field  Sketch 
in  Appendix  A)  where  approximately  10  gallons  per 
minute  (g.p.m.)  of  seepage  was  occurring.  These 
seepage  areas  are  the  result  of  progressive  deteri¬ 
oration  of  the  exposed  areas  of  the  concrete  core 
wall.  The  seepage  has  caused  erosion  gullies  and 
slight  irregularities  on  the  downstream  face  of 
the  dam. 

c.  Appurtenant  Structures  -  Seepage  was  observed  and 
heard  passing  under  the  weir  and  spillway  channel 
slab  on  the  left  side  of  the  spillway.  Progres¬ 
sive  undermining  and  future  wash-out  of  portions 
of  this  structure  may  occur  if  it  is  not  properly 
repaired.  Seepage  was  observed  exiting  from  the 
right  spillway  training  wall  at  the  toe  of  the 
embankment.  This  seepage  is  presumably  from  flow 
in  or  under  the  spillway  channel  slab.  Some 
debris  and  sediment  was  present  at  the  left  side 
of  the  spillway  approach  channel. 

The  intake  structure  was  submerged  during  the 
inspection.  No  upstream  closure  is  provided  for 
the  outlet  pipe  which  passes  through  the  embankment. 

d.  Reservoir  Area  -  The  reservoir  side  slopes  are 
relatively  steep  and  heavily  wooded.  No  signs  of 
instability  were  observed.  The  watershed  is 
primarily  forested.  The  owner's  representative 
indicated  that,  at  the  present  time,  sedimentation 
has  reduced  the  reservoir  storage  volume  by  approxi¬ 
mately  one-third. 


e.  Downstream  Channel  -  The  downstream  channel  has 
mild  slopes  through  a  wide  forested  valley. 

Several  small  wooden  bridges  are  located  over  the 
*  channel  but  these  bridges  should  not  significantly 

restrict  flow.  One  home  is  located  1,000  feet 
j  downstream  of  the  dam.  Two  additional  homes  are 

I  located  3,000  feet  downstream  of  the  dam.  DuBois 

i  Creek  flows  along  the  northwest  edge  of  Hallstead, 

■  Pennsylvania  before  its  confluence  with  the 

I  Susquehanna  River. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4. 1  PROCEDURES 

There  are  no  formal  procedures  for  lowering  the  reser¬ 
voir  or  evacuating  the  downstream  area  in  case  of  an 
impending  failure  of  the  dam.  It  is  recommended  that 
formal  emergency  procedures  be  adopted,  prominently 
displayed,  and  furnished  to  all  operating  personnel. 

4.2  MAINTENANCE  OF  DAM 

Generally,  the  maintenance  procedures  followed  are 
adequate;  however,  a  more  formal  maintenance  prograun 
and  procedures  should  be  developed. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  spillway  channel  is  repaired  and  the  blow-off  line 
is  cleaned  every  year.  Maintenance  is  performed  on  an 
as-needed  basis.  It  is  recommended  that  a  formal 
operation  and  preventive  maintenance  schedule  be  devel¬ 
oped  and  implemented.  An  emergency  drawdown  plan 
should  be  developed  in  case  emergency  drawdown  of  the 
reservoir  should  become  necessary. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  the  event  of  a  dam  failure. 
An  emergency  warning  system  should  be  developed. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  current  operational  features  are  adequate  for  the 
purpose  they  serve.  However,  it  is  recommended  that  a 
formal  maintenance  and  operations  manual  be  prepared 
for  the  dam. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  -  No  hydrologic  or  hydraulic  design 
calculations  are  available  for  DuBois  Creek  Dam. 

b.  Experience  Data  -  The  maximum  flood  of  record 
occurred  during  Tropical  Storm  Agnes  in  1972,  at 
which  time  a  depth  of  1.0  feet  over  the  spillway 
was  reported.  This  depth  gives  a  calculated  flow 
of  approximately  540  c.f.s.  through  the  spillway. 

c.  Visual  Observations  -  During  the  visual  inspection, 
no  problems  were  observed  which  would  indicate 
that  the  dam  and  appurtenant  facilities  could  not 
perform  satisfactorily  during  a  flood  event. 

d.  Overtopping  Potential  -  DuBois  Creek  Dam  is  a 
"Small"  size  -  "Significant"  hazard  dam  requiring 
evaluation  for  a  spillway  design  flood  (SDF)  in 
the  range  of  the  100-year  flood  to  the  1/2  Probable 
Maximum  Flood  (1/2  PMF) .  Because  the  dam  is  on 
the  low  end  of  the  "Small"  size  category  in  terms 
of  storage  capacity,  the  100-year  flood  was  chosen 
as  the  SDF. 

Using  material  from  "The  Hydrologic  Study  -  Tropical 
Storm  Agnes"  prepared  by  the  Special  Studies 
Branch,  Planning  Division,  North  Atlantic  Division, 
Corps  of  Engineers,  in  New  York  City,  December 
1975,  the  peak  inflow  to  the  impoundment  for  the 
100-year  flood  was  calculated  to  be  3750  c.f.s. 

The  hydraulic  characteristics  of  the  basin,  specifi¬ 
cally,  the  Snyder’s  unit  hydrograph  parameters, 
were  obtained  from  a  regionalized  analysis  con¬ 
ducted  by  the  Baltimore  District  of  the  U.S.  Army 
Corps  of  Engineers.  Using  these  parameters  and 
1.0  inches  initial  loss  and  a  constant  loss  of 
0.05  inches/hour,  a  peak  inflow  of  3690  c.f.s.  was 
obtained  for  the  100-year  flood.  This  peak  flow 
is  within  2  percent  of  the  peak  flow  computed 
previously;  therefore,  this  hydrograph  was  used 
for  the  hydraulic  analysis. 

The  hydraulic  capacity  of  the  dam,  reservoir,  and 
spillway  was  then  assessed  by  utilizing  the  U.S. 

Army  Corps  of  Engineers'  Hydrograph  Package, 

HEC-1  DB. 
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Analyses  of  the  dam  and  spillway  shows  that  the 
dam  will  be  overtopped  during  the  100-year  flood 
by  a  maximum  depth  of  0.86  feet  for  a  total  dura¬ 
tion  of  4.50  hours. 

Spillway  Adeguacy  -  As  outlined  in  the  above 
analyses <  the  spillway  will  not  pass  the  SDF 
without  overtopping  the  dam;  therefore,  the  spill¬ 
way  is  considered  "Inadequate." 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  -  The  seepage  observed  passing 
through  the  deteriorated  portions  of  the  core  wall 
indicate  that  repair  of  the  exposed  portions  of 
the  core  wall  should  be  accomplished.  Also,  the 
seepage  and  undermining  of  the  spillway  structure 
is  a  long-term  progressive  type  problem  which 
should  be  corrected. 

b.  Design  and  Construction  Data  -  Calculations  of 
slope  and  structural  stability  were  not  available 
for  review.  The  slopes  have  had  a  history  of 
satisfactory  performance,  including  occasional 
drawdown  of  the  reservoir  during  the  summer  season. 
In  view  of  the  modest  height  of  the  dam  and  a 
history  of  satisfactory  performance  of  its  moderate 
slopes,  no  further  stability  analysis  is  deemed 
necessary . 

c.  Operating  Records  -  Nothing  in  the  procedures 
described  by  the  owner's  representative  indicates 
concern  relative  to  the  structural  stability  of 
the  dam. 

d.  Post-Construction  Changes  -  No  changes  adversely 
affecting  the  structural  stability  of  the  dam  have 
been  performed. 

e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  of  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 
is  a  zone  of  minor  seismic  activity.  Therefore, 
further  consideration  of  the  seismic  stability  is 
not  warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety  -  DuBois  Creek  Dam  was  found  to  be  in  poor 
overall  condition  at  the  time  of  inspection. 

DuBois  Creek  Dam  is  a  "Significant"  hazard  - 
"Small"  size  dam  requiring  an  SDF  in  the  range  of 
the  100-year  flood  to  1/2  PMF.  The  100-year  flood 
was  chosen  as  the  SDF  because  the  dam  is  on  the 
low  side  of  the  "Small"  size  category.  As  pre¬ 
sented  in  Section  5,  the  spillway  and  reservoir 
are  not  adequate  to  pass  the  100-year  flood  without 
overtopping  the  dam.  During  the  100-year  flood, 
the  dam  is  overtopped  by  a  maximum  depth  of  0.86 
feet  for  a  total  duration  of  4.50  hours.  Therefore, 
the  spillway  is  considered  "Inadequate." 

The  core  wall,  where  the  seepage  was  observed 
exiting  through  it,  should  be  repaired.  Also,  the 
seepage  and  undermining  of  the  spillway  structure 
will  become  progressively  worse  with  time  and  the 
spillway  structure  should  be  repaired. 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  and  measurements  made  during 
the  field  inspection  are  considered  sufficient  for 
this  Phase  I  Inspection  Report. 

c.  Urgency  -  The  owner  should  immediately  initiate 
the  action  discussed  in  paragraph  7.1.d. 

d.  Necessity  for  Additional  Data/Evaluation  -  The 
hydraulic/hydrologic  analysis  performed  for  this 
dam  has  indicated  the  need  for  additional  spillway 
capacity.  It  is  recommended  that  the  owner  of 
DuBois  Creek  Dam  immediately  initiate  an  engineer¬ 
ing  study  to  further  evaluate  the  spillway  capacity 
and  to  develop  recommendations  for  reducing  the 
overtopping  potential  of  the  dam. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

The  inspection  and  review  of  information  revealed 
certain  items  of  work  which  should  be  performed  immedi¬ 
ately  by  the  owner.  Items  1  and  2  should  be  designed 
and  completed  under  the  guidance  of  a  qualified  profes¬ 
sional  engineer  experienced  in  the  design  of  earth  dams 
and  appurtenant  structures. 
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1)  Initiate  an  engineering  study  to  further 
evaluate  the  spillway  capacity  in  order  to 
develop  and  implement  recommendations  for 
remedial  measures  to  reduce  the  overtopping 
potential  of  the  dam. 

2)  Provide  upstream  closure  for  the  intake. 

3)  Repair  the  spalled  and  deteriorated  portions 
of  the  concrete  core  wall. 

4)  Repair  the  spillway  structure  to  prevent 
seepage  and  undermining. 

5)  Fill  the  erosion  gullies  on  the  dam  and 
reseed  the  areas. 

6)  Remove  the  debris  and  sediment  at  the  left 
side  of  the  spillway  approach  channel. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rainfall, 
provide  around-the-clock  surveillance  of  the 
dam, 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service, 
activate  the  emergency  operation  and  warning 
system. 

It  is  further  recommended  that  formal  inspection, 
maintenance,  and  operational  procedures  and  records  be 
developed  and  implemented.  An  emergency  drawdown  plan 
should  be  developed  in  case  emergency  drawdown  of  the 
reservoir  should  become  necessary.  These  should  be 
included  in  a  formal  maintenance  and  operations  manual 
for  the  dam. 


APPENDIX  A 


VISUAL  INSPECTION  CHECK  LIST,  FIELD  SKETCH, 
TOP  OF  DAM  PROFILE,  AND  TYPICAL  CROSS-SECTION 
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ENGINEERING  DATA  CHECK  LIST 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


ORAINAGE  AREA  CHARACTERISTICS:  7.77  sq.mi.  (primarily  forested) 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  :  1082.0  ft.  M.S.L. _ 

(50  ac. -ft.  ) _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  1085.4  ft.  M.S.L. 


(78  ac.-ft. 


ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown 


ELEVATION  TO?  DAM: 


)85.4  ft.  M.S.L.  (minimum  too  of  dam) 


SPILLWAY:  Rectangular  channel _ 

a.  Crest  Elevation  1082.0  ft.  M.S.L. 

b .  Type  Concrete  broad-crested  weir 

c.  Width  of  Crest  Parallel  to  Flow  3" 


d.  Length  of  Crest  Perpendicular  to  Flow  113.5  ft. _ 

e.  Location  Spillover  Left  abutment .  . '  '  - 

f.  Number  and  Type  of  Gates  None _ 

OUTLET  WORKS:  _ _ _ _  _ 

12  in.  C.I.P.  through  emban)cment  with  l6  in.  service 

a .  Type  line  and  2  0  in.  blow-off  at  downstream  toe. _ 

b.  Location  Near  right  end  of  dam _ 

c.  Entrance  Inverts  Unknown 

d.  Exit  Inverts  1063.83  ft. 

e.  Emergency  Drawdown  Facilities  20  in.  ductile  iron 

blow-o££~pipe 


HYDROMETEOROLOGICAL  GAGES; 


None 


a .  Type  _ 

b.  Location 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


540  c. f . s 


APPENDIX  C 


PHOTOGRAPH  LOCATION  PLAN  AND  PHOTOGRAPHS 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam  -  View  of  Dam  from  Left  Abutment 

Photograph  Location  Plan 

Photo  1  -  View  of  Spillway  from  Left  Abutment 

Photo  2  -  View  of  Crest  of  Spillway  from  Left  Abutment 

Photo  3  -  View  of  Spillway  Chute  and  Downstream  Channel  from 

Left  Training  Wall 

Photo  4  -  View  of  Spillway  Outlet  Channel  from  End  of 
Spillway  Chute 

Photo  5  -  View  Looking  Upstream  at  Left  Half  of  Spillway 
Chute 

Photo  6  -  View  Looking  Upstream  at  Right  Half  of  Spillway 
Chute 

Photo  7  -  View  of  Upstream  Face  of  Dam  from  Left  Shoreline 
of  Reservoir 

Photo  8  -  View  Along  Crest  of  Dam  from  Right  Training  Wall 
of  Spillway 

Photo  9  -  View  of  Downstream  Face  of  Dam  from  Right  Training 
Wall  of  Spillway 

Photo  10  -  View  Along  Crest  of  Dam  from  Right  Abutment 

Photo  11  -  Close-up  of  Hole  in  Upstream  Side  of  Concrete  Core 
Wall 


Photo  12  -  View  of  Downstream  Side  of  Hole  in  Concrete  Core 
Wall 

Photo  13  -  View  of  Seepage  Exiting  from  Hole  in  Concrete 
Core  Wall 

Photo  14  -  View  of  Seep  Located  in  Concrete  Core  Wall  to 
Left  of  Valve  House  Structure 

Photo  15  -  View  of  Outlet  Conduit  Valve  House  Structure  from 
Downstream 


Photo  16  -  View  of  Downstream  End  of  Outlet  Conduit 
Note:  Photographs  were  taken  on  28  October  1980. 


CHLORINATOR  BUILDINGS 


PHOTOGRAPH  LOCATION  PLAN 

DUBOIS  CREEK  DAM 
NOI  NO.  PA00064 
PennDER  NO.  58-8 
Photographs  Token  28  October  1980 


Dubois  creek  dam 


PHOTO  1.  View  of  Spillway  from  Left  Abutment 


PHOTO  2.  View  of  Crest  ol  Spillway  from  Left  Abutment 


Dubois  creek  dam 


PHOTO  3.  View  of  Spiiiway  Chute  and  Downstream  Channel 
from  Left  Training  Wall 


PHOTO  4.  View  of  Spillway  Outlet  Channel  from  End  of  Spillway  Chute 


DuBOIS  CREEK  DAM 


PHOTO  13.  View  of  Seepage  Exiting  from  Hole  In  Concrete  Core  Wall 


PHOTO  14.  View  ol  Seep  Located  in  Concrete  Core  Wall  to  left  of 
Valve  House  Structure 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this  Phase  I 
Inspection  Report  are  based  on  the  use  of  a  Snyder's  unit 
hydrograph  developed  by  the  U.S.  Army  Corps  of  Engineers. 

Due  to  the  limited  number  of  gaging  stations  available  in 
this  hydrologic  region  and  the  wide  variations  of  watershed 
slopes,  the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed  however,  a 
further  refinement  of  these  coefficients  is  beyond  the  scope 
of  this  Phase  I  Investigation. 

In  addition,  the  conclusions  presented  pertain  to  present 
conditions,  and  the  effect  of  future  development  on  the 
hydrology  has  not  been  considered. 
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IlYUKOLOGY  AND  HYDRAULIC  ANALYSIS 

data  base 


NAMi;  OF  DAM:  DUBOIS  CREEK  DAt! _ 

IOO-Y’EAR  14  HOUR  R.AINF.U.L  -  6.4  INCHES 


STATION 

1 

2 

3 

- 

Station  Description 

DUBOIS  CREEK 

DAM 

Drainage  Area  (square  miles) 

7.77 

Cumulative  Drainage  Area 
(square  miles) 

7.77 

Adjustment  of  PMF,for 
Drainage  Area  (X) ^ ^ 

6  Iluurfi  100- YEAR  STORM 

12  Ho>  .-ft  DISTRIBUTION 

24  Hours  ON  SHEET  6 

48  Hours 
72  Hours 


3»iyJcr  !!y0rc£7sph 
Parameters 

Zone  ILA 

Cp/C|,^3>  0.62/1.50 

L  (milos)  5.19 

2.27 

‘p  ■  (hours)  3. 14 


Sp1 1 Lwuy  Data 

Crest  Length  (ft) 
Freeboard  (ft) 

P  i  .‘=.cha  rj’.c  Coufficlent 
r.xpou'.nt 


113.5 

2.7 

RATING  CURVE 
DEVELOPED  ON 
SHEET  5 


^^^Technical  Paper  No,  40,  Cooperative  Studies  Section,  U.S.  Weather  Bureau,  Washington,  D.C.  ,  1961. 

^^^Hydrologlcal  zone  defined  by  Corps  of  Engineers,  Baltimore  District,  for  determiring  Snycer’s  Cocfl  .  -..ts 

(Cp  and  C^). 

^^^Snyder's  Coefficients. 

*  Length  of  longest  water  course  from  outlet  to  basin  divide. 

«  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of  drainage  area. 
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APPENDIX  F 


REGIONAL  GEOLOGY 


DuBOIS  CREEK  DAM 

NDI  No.  PA  00064,  PennDER  No.  58-8 


REGIONAL  GEOLOGY 

DuBois  Creek  Dam  is  in  a  steep  walled  valley  located  in  the 
Glaciated  Low  Plateaus  physiographic  province.  The  area  has 
undergone  glaciation  at  least  three  times  and  is  presently 
covered  with  Wisconsin  Stage  glacial  deposits.  According  to 
the  Soil  Conservation  Service's  Soil  Survey  for  Susquehanna 
County,  the  surface  soils  consist  primarily  of  very  stoney, 
silt  loams  of  the  Mardin-Volusia-Oguaga  association.  No 
test  boring  data  were  available  for  review,  thus,  the  thick¬ 
ness  of  this  overburden  is  difficult  to  ascertain. 

Geologic  references  indicate  bedrock  in  the  vicinity  of  the 
dam  to  be  composed  of  the  lower  members  of  the  Catskill 
Formation  and  the  upper  members  of  the  Chemung  Formation; 
both  belonging  to  the  Susquehanna  Group.  The  dam  lies  near 
the  contact  between  the  Catskill,  which  outcrops  in  the 
upper  reaches  of  the  valley  as  red  and  gray  shales  and 
sandstones,  and  the  Chemung,  which  underlies  most  of  the 
valley  floor  downstream  of  the  dam.  The  Chemung  Formation 
consists  of  prodelta,  f ossi lif erous ,  gray,  sandy  shales  and 
gray  to  olive  green  sandstones  of  Upper  Devonian  age.  A 
bedrock  sample  obtained  from  the  valley  floor  downstream  of 
the  dam  was  a  hard,  olive  green  fine  to  medium  grained 
sandstone,  probably  of  the  Chemung  Formation.  The  strata 
underlying  the  dam  may  be  dipping  slightly  to  the  southeast 
on  the  southern  limb  of  the  Rome  Anticline  which  extends 
northeast  from  Friendsville  and  fades  out  near  Hallstead. 
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